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PROBLEM TO BE SOLVED: To provide a magnetic recording 
medium having a granular magnetic layer, that attains very high 
He necessary for the higher density of magnetic recording, 
reduces a large amount of Pt required for attaining the high He 
and reduces medium noise caused by the higher density. 
SOLUTION: The magnetic recording medium is formed by 
successively laminating at least a non-magnetic base layer, a 
magnetic layer, a protective layer and a liquid lubricant layer 
on a non-magnetic substrate. The magnetic layer has a 
laminated structure formed by laminating two or more layers of 
magnetic layer components consisting of ferromagnetic grains 
and non-magnetic grain boundaries enclosing the grains. 
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* NOTICES * 

JK> and ihpit are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3,In the drawings, any words are not translated. 



CLMl iS 

[Claim s)] 

[Claim 1] It is the magnetic-recording medium characterized by being the laminated structure which carried 
out the laminating of the magnetic iayer component which consists of crystal grain with which it is the 
magnetic-recording medium by which the laminating of a nonmagnetic substrate layer, a magnetic layer, a 
protective coat, and the fluid lubrication agent layer was carried out one by one at least on the nonmagnetic 
substrate, and said magnetic layer has ferromagnetism, and a nonmagnetic grain boundary which surround it 
more than two-layer. 

[Claim 2] The magnetic-recording medium according to claim 1 characterized by the presentations of each 
magnetic layer component in said magnetic layer differing, 

[Claim 3] It is the magnetic-recording medium by which the laminating of a nonmagnetic substrate layer, a 
magnetic layer, a protective coat, and the fluid lubrication agent layer was carried out one by one at least on 
the nonmagnetic substrate. Said magnetic layer It is the magnetic-recording medium by which said magnetic 
layer component and said oxidizing zone are characterized by carrying out the laminating by turns so that the 
top iayer and the bottom layer may turn into an oxidizing zone by more than two-layer and an oxidizing zone 
consisting [ the magnetic layer component which consists of crystal grain which has ferromagnetism, and a 
nonmagnetic grain boundary which surround it ] of three or more layers. 

[Claim 4] The nonmagnetic grain boundary in said magnetic iayer component is a magnetic-recording medium 
given in either of claims 1-3 characterized by being the oxide or nitride of at least one element chosen from 
the group which consists of Cr, Co, Si, aluminum, Ti, Ta, Hf, and Zr. 

[Claim 5] Said nonmagnetic substrate layer is a magnetic-recording medium given in either of claims 1-4 
characterized by consisting of Cr or a Cr alloy, 

[Claim 6] Said nonmagnetic substrate is a magnetic-recording medium given in either of claims 1-5 
characterized by being crystallization glass, chemically strengthened glass, or plastics, 
[Claim 7] The process which is the manufacture approach of a magnetic-recording medium that the laminating 
of a nonmagnetic substrate layer, a magnetic layer, a protective coat, and the fluid lubrication agent layer was 
carried out one by one at least on the nonmagnetic substrate, and carries out the laminating of the 
nonmagnetic substrate layer on (1) nonmagnetic substrate, (2) by preparing the two or more layers magnetic 
layer component which consists of crystal grain which has ferromagnetism, and a nonmagnetic grain boundary 
which surround it on said nonmagnetic substrate layer the process which carries out the laminating of the 
magnetic layer, and (3) — the process which carries out the laminating of the protective coat on said 
magnetic layer, and £4) — the manufacture approach of the magnetic-recording medium characterized by 
having the process which carries out the laminating of the fluid lubrication agent layer on said protective coat. 
[Claim 8] The process which carries out the laminating of said magnetic layer is the manufacture approach of 
the magnetic-recording medium according to claim 7 characterized by being the process which prepares two 
or more magnetic layer components of a different presentation. 

[Claim 9] The process which is the manufacture approach of a magnetic-recording medium that the laminating 
of a nonmagnetic substrate layer, a magnetic layer, a protective coat, and the fluid lubrication agent layer was 
carried out on® by one at least on the nonmagnetic substrate, and carries out the laminating of the 
nonmagnetic substrate layer on (1) nonmagnetic substrate, (2) Make it exposed into the gas ambient 
atmosphere containing (i) oxygen, and the oxidizing zone to which the layer front face put to oxygen oxidized is 
formed, (ii) The magnetic layer component which consists of crystal grain which has ferromagnetism, and a 
nonmagnetic grain boundary which surround it is formed. You make it exposed into the count repeat which 
asks for the above (i) - (ii), and the gas ambient atmosphere containing (iv) oxygen, (iii) The process which 
carries out the laminating of the magnetic layer on said nonmagnetic substrate layer by forming the oxide film 
with which the layer front face put to oxygen oxidized, (3) — the process which carries out the laminating of 
the protective coat on said magnetic iayer, and (4) — the manufacture approach of the magnetic-recording 
medium characterized by having the process which carries out the laminating of the fluid lubrication agent 
layer on said protective coat. 

[Claim 10] The manufacture approach of a magnetic-recording medium given in either of claims 7-9 
characterized by performing the process of (4) from the above (1), without heating said nonmagnetic substrate 
in advance. 
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DETAILED DESCRIPTION ^ 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the magnetic-recording medium used for various magnetic- 
recording medium equipments including the outboard recorder of a computer, and its manufacture approach. 
[0002] 

[Description of the Prior Art] recent years are rapid — more — high recording density — low — the 
ingredient of various presentations and structures of a magnetic layer, a nonmagnetic substrate layer, and a 
Seed layer etc. is proposed from the former to the demand of a noise magnetic-recording medium. The 
magnetic layer with the structure which surrounded the perimeter of the magnetic crystal grain generally 
especially called a granular magnetic layer with a nonmagnetic non-metallic substance like an oxide or a nitride 
is proposed. 

[0003] For example, after carrying out the laminating of a nonmagnetic membrane, a ferromagnetic, and the 
nonmagnetic membrane one by one on a nonmagnetic substrate, attaining low noise-ization is indicated by 
JP.8-255342A by performing heat-treatment by forming the granular recording layer which ferromagnetic 
crystal grain distributed into a nonmagnetic membrane. The alloy which uses cobalt or cobalt as a principal 
component as a magnetic layer in this case is used, and a metal, an oxide, a nitride, carbon, or carbide is used 
as a nonmagnetic membrane. Moreover, the granular record film in which magnetic crystal grain has the 
structure which it was surrounded with the nonmagnetic oxide and separated separately can be formed, and it 
is indicated by by performing RF (radio frequency) sputtering to USP No. 5,679,473 using the CoNiPt target 
with which oxides, such as Si02, were added that high He and the high reduction in a noise are realized. 
[0004] Since such a granular magnetic film controls formation of the zigzag magnetic domain wall which the 
magnetic Interaction between magnetic particles falls and is produced in the transition region which Is a record 
bit in order that the grain boundary phase of a nonmagnetic non.metal may separate a magnetic particle 
physically, it is thought that low noise figure is obtained. 

[0005] The reason of the noise of a record medium is fluctuation of the magnetization by the size of the 
magnetic particle which constitutes a medium, and the magnetic interaction between particles. In order to 
maintain high SNR in accordance with improvement in recording density, it is required to maintain the 
magnetic particle number per 1-bit eel more than constant value, i.e., detailed-tzing of a magnetic particle. 
However, in the condition that a big exchange interaction works between magnetic particles, a crystal grain 
child's detailed-ization does not necessarily mean detailed-ization of a flux reversal unit in many cases. For 
this reason, in order to make small the flux reversal unit itself shown by the activation magnetic moment, it 
also unites oppressing the exchange interaction between particles, and it is needed. Furthermore, on the 
occasion of detaifed-izing, it does not lapse into a superparamagnetism condition, but to some extent big 
anisotropy energy is needed for the magnetic particle itself so that indispensable magnetic properties (it is 
about Hc/Mrt) may be acquired by high-resolution record. The aim of granular structure which distributes the 
magnetic particle of high anisotropy energy in a nonmagnetic matrix is to satisfy all above-mentioned severe 
demands for a raise in SNR. 

[0006] By forming membranes at an elevated temperature, the CoCr system metal magnetic film used 
conventionally deposits in a grain boundary because Cr segregates from Co system magnetism grain, and it is 
reducing the magnetic interaction between magnetic particles. On the other hand, in order to use the matter 
of non-magnetic metal as this grain boundary phase, compared with the conventional Cr, it is easy to 
segregate in the case of a granular magnetic layer, and it has the advantage that isolation of a magnetic grain 
can be promoted comparatively easily. As for the non-magnetic metal matter, in the case of a granular 
magnetic layer, also in the membrane formation In those without heating, there is also an advantage of 
producing a segregation, to a thing with indispensable to sufficient segregation of Cr raising the substrate 
temperature at the time of membrane formation at 200 degrees C or more especially in the case of the 
conventional CoCr system metal magnetic layer. 
[0007] 

[Problem(s) to be Solved by the Invention] However, the magnetic-recording medium which has a granular 
magnetic film wil! need to add comparatively a lot of Pt(s) into Co alloy, in order to realize desired magnetic 
properties, especially the desired high coercive force He. In this granular magnetic film, in order to need the 
18atS6 thing Pt in order to realize He of 2800Oe extent generally, on the other hand to realize comparable He 
in the conventional CoCr system metal magnetic film, about [ 8at% ] Pt is only required. The granular magnetic 
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film which needs expensive Ptfor a large quantity has produced the problem from very high He of 3200 or 
more Oes being increasingly demanded in connection with the densificatbn of magnetic recording in recent 
years in the semantics of a manufacture increase in cost. Moreover, in connection with densiftcation, the 
further fall is called for also for the medium noise. 

[0008] Furthermore, in the granular magnetic layer, since clear granular structure is not formed when the 
crystal growth in the low thickness field (initial growth field) is confused, it is the main factor of degradation of 
the magnetic properties in low Brdelta (residual magnetic flux density x thickness product), and a magnetic 
parametric performance. While low thickness-ization of the magnetic layer accompanied by future high 
recording density progresses, it has been a big technical problem how degradation of the medium property in 
the initial growth field of this granular magnetic layer and a magnetic parametric performance is solved. 
[0009] Moreover, the granular magnetic layer on a substrate is difficult to carry out orientation of the 
magnetization in a magnetic layer into a field, although the non-magnetic metal matter produces a segregation 
also in non-heating membrane formation, and it is easy to become an isotropic (random orientation) medium. 
[0010] 

[Means for Solving the Problem] It inquired wholeheartedly for a raise in Ho of the magnetic-recording medium 
which gives a desired stacking tendency effectively to a granular magnetic layer which was mentioned above, 
and has a granular magnetic layer, the reduction in a noise, and low-cost-izing. Consequently, in order to 
acquire a desired stacking tendency, after controlling the orientation of the layer below a magnetic layer, it will 
be necessary to carry out epitaxial growth of the magnetic layer. Then, by dividing the membrane formation 
process of a magnetic layer in multistage story, and multilayerlng a magnetic layer so that it may be formed 
from two or more magnetic layer components showed that a raise in Ho and the reduction in a noise more 
than the magnetic-recording medium which has the magnetic layer (that is, magnetic layer which consists of a 
magnetic layer component of one layer) clearly obtained by usual by carrying out continuation membrane 
formation could be attained. 

[0011] Moreover, it also became clear that the further effectiveness was acquired by [ of each magnetic layer 
component in the muftilayered magnetic layer ] preparing an oxidizing zone up and down, 
[0012] Specifically, this invention offers two kinds of magnetic-recording media by the configuration of the 
magnetic layer. As for the first magnetic-recording medium of this invention, the laminating of a nonmagnetic 
substrate layer, a magnetic layer, a protective coat, and the fluid lubrication agent layer is carried out one by 
one at least on the nonmagnetic substrate, and the above-mentioned magnetic layer is the laminated 
structure which carried out the laminating of the magnetic layer component which consists of crystal grain 
which has ferromagnetism, and a nonmagnetic grain boundary which surround it more than two-layer. 
[0013] Here, it is still more desirable when the presentations of each magnetic layer component in an above- 
mentioned magnetic layer differ. 

[0014] As for the second magnetic-recording medium of this invention, the laminating of a nonmagnetic 
substrate layer, a magnetic layer, a protective coat, and the fluid lubrication agent layer is carried out one by 
one at least on the nonmagnetic substrate. Moreover, the above-mentioned magnetic layer More than two- 
iayer and an oxidizing zone consist [ the magnetic layer component which consists of crystal grain which has 
ferromagnetism, and a nonmagnetic grain boundary which surround it ] of three or more layers, and the 
laminating of this magnetic layer component and this oxidizing zone is carried out by turns so that the top 
layer and the bottom layer may turn into an oxidizing zone. 

[0015] As for the nonmagnetic grain boundary in the magnetic layer component of the above-mentioned first 
and second magnetic-recording media, it is desirable that it is the oxide or nitride of at least one element 
chosen from the group which consists of Or, Co, Si, aluminum, Ti, Ta, Hf, and Zr. 

[0016] Moreover, as for the nonmagnetic substrate layer of the magnetic-recording medium mentioned above, 
consisting of Or or a Cr alloy may be desirable, and a nonmagnetic substrate may be crystallization glass, 
chemically strengthened glass, or plastics. 

[0017] The manufacture approach of the first magnetic-recording medium that the laminating of a 
nonmagnetic substrate layer, a magnetic layer, a protective coat, and the fluid lubrication agent layer was 
carried out one by one at least on the nonmagnetic substrate of this invention mentioned above (1) by 
preparing the two or more layers magnetic layer component which consists of crystal grain which has 
ferromagnetism, and a nonmagnetic grain boundary which surround it on the process which carries out the 
laminating of the nonmagnetic substrate layer on a nonmagnetic substrate, and the nonmagnetic substrate 
layer of (2) above-mentioned It has the process which carries out the laminating of the magnetic layer, the 
process which carries out the laminating of the protective coat on (3) this magnetic layer, and the process 
which carries out the laminating of the fluid lubrication agent layer on (4) this protective coat, 
[001 8] Here, as for the process which carries out the laminating of the magnetic layer, it is desirable that it is 
the process which prepares two or more magnetic layer components of a different presentation. 
[0019] Moreover, the manufacture approach of the second magnetic-recording medium that the laminating of a 
nonmagnetic substrate layer, a magnetic layer, a protective coat, and the fluid lubrication agent layer was 
carried out one by one at least on the nonmagnetic substrate of this invention (1) You make it exposed into 
the process which carries out the laminating of the nonmagnetic substrate layer on a nonmagnetic substrate, 
and the gas ambient atmosphere containing (2) and (i) oxygen. Form the oxidizing zone to which the layer front 
face put to oxygen oxidized, and the magnetic layer component which consists of a nonmagnetic grain 
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boundary which surround the crystal grain which has (ii) ferromagnetism, and it is formed. You make it exposed 

into the count repeat which asks for the above (i) - (ii), and the gas ambient atmosphere containing (iv) 

oxygen, (iii) It has the process which carries out the laminating of the magnetic layer on the above-mentioned 

nonmagnetic substrate layer, the process which carries out the laminating of the protective coat on (3) this 

magnetic layer, and the process which carries out the laminating of the fluid lubrication agent layer on (4) this 

protective coat by forming the oxide film w'tth which the layer front face put to oxygen oxidized. 

[0020] Moreover, by the manufacture approach of the magnetic-recording medium of this invention mentioned 

above, the process of (4) can be performed from the above (1), without heating a nonmagnetic substrate in 

advance. 

[0021] 

[Embodiment of the Invention] Hereafter, it explains to a detail more, referring to drawing.! and diawjng.2 
about this invention. 

[0022] The cross-section schematic drawing of an example of a magnetic layer where the cross-section 
schematic drawing of a magnetic-recording medium whose drawing J. is an example of this invention is 
established in drawing 2 (a) by the first magnetic-recording medium of this invention, and drawing 2 (b) show 
the cross-section schematic drawing of an example of a magnetic layer established in the second magnetic- 
recording medium of this invention. 

[0023] The magnetic-recording medium shown in drawing 1 is having structure where the nonmagnetic 
substrate layer 2, the magnetic layer 3, and the protective coat 4 were formed in order on the nonmagnetic 
substrate 1, and the fluid lubrication agent layer 5 is formed on it. Moreover, the magnetic-recording medium 
shown in drawing 2 (a) is having the three-tiered structure to which the laminating of the magnetic layer 
components 3a, 3b, and 3c was carried out. Each magnetic layer components 3a-3c are pinched by oxidizing- 
zone 3a' - 3d', respectively, and the magnetic-recording medium shown in drawing..?. (W is having the laminated 
structure by which the laminating was carried out to the order of 3a', 3a, 3b', 3b, 3c', 3c, and 3d'. 
[0024] First, the first magnetic-recording medium of this invention is explained. 

[0025] As a nonmagnetic substrate 1, aluminum alloy which is used for the usual magnetic-recording media 
and which performed NiP plating, tempered glass, or glass ceramics can be used, and also in this invention, 
since substrate heating is not needed, the substrate which produced a polycarbonate, polyolefine, or other 
resin by carrying out injection molding can be used. 

[0028] On this nonmagnetic substrate 1, the nonmagnetic substrate layer 2 is used and the conventional 
approaches, such as electron beam vacuum deposition and a spatter, are established. As for this nonmagnetic 
substrate layer 2, it is desirable to consist of non-magnetic material containing NiAl, Cr, etc., and to use Cr or 
Or alloy. As a Cr alloy, CrMta, CrTi, CrV, a CrW alloy, etc. are desirable. Moreover, although especially the 
thickness of the nonmagnetic substrate layer 2 is not restricted, in order to acquire magnetic properties and a 
magnetic parametric performance with optimal about 50nrn from about 5nm, it is desirable. 
[0027] Next, a magnetic layer 3 is formed on the nonmagnetic substrate layer 2. The configuration of the 
magnetic layer formed in the first magnetic-recording medium is having multilayer structure which divided the 
magnetic layer membrane formation process in multistage, and carried out the laminating of two or more 
magnetic layer components 3a-3c as shown in drawing 2 (a). Each magnetic layer components 3a-3c are the 
so-called granular magnetic layers which it becomes from the crystal grain which has ferromagnetism, and the 
nonmagnetic grain boundary which surround it, and a nonmagnetic grain boundary becomes from a metaled 
oxide or a metaled (here, Si is also included) nitride. By using as a target the ferromagnetic metal containing 
the oxide which constitutes for example, a nonmagnetic grain boundary, the structure of such magnetic layer 
components 3a-3c forms membranes by sputtering, and is acquired. Or although the magnetic layer 
components 3a-3c of granular structure can be obtained by forming membranes by reactive sputtering in Ar 
gas which contains oxygen by using a ferromagnetic metal as a target, it is not restricted to these. 
[0028] As an ingredient which constitutes the crystal which has ferromagnetism, although a CoPt system alloy 
is used suitably, it is not limited to this. It is desirable to add the element chosen from the group which 
becomes a CoPt alloy from Cr, nickel, and Ta especially at least one because of reduction of a medium noise. 
On the other hand, it is especially desirable in order that using the oxide or nitride of an element chosen from 
the group which consists of Cr, Co, Si, aluminum, Ti, Ta, Hf, and Zr as an ingredient which constitutes a 
nonmagnetic grain boundary at least one may form stable granular structure. 

[0029] as for especially the thickness of the magnetic layer 3 of multilayer structure, it is desirable not to be 
restricted, to need the thickness for obtaining head playback output sufficient at the time of record playback, 
and for total thickness to become almost equivalent to the thickness of a request with the conventional 
continuation (much more — since — it becomes) film. 

[0030] Moreover, although the same presentation is sufficient as each magnetic layer component, especially, 
oxide (nitride) concentration in each magnetic layer component is changed, and a property with more desirable 
having a different presentation is acquired. 

[0031] Although the magnetic layer of drawing 2 (a) is formed from the magnetic layer component of three 
layers, this invention should just be a magnetic-recording medium which has the magnetic layer formed from 
the magnetic layer component more than two-layer. 

[0032] Subsequently, sequential formation of a protective coat 4 and the fluid lubrication agent layer 5 is 
carried out on this magnetic layer 3. The conventional thing can be used as a protective coat 4 and a fluid 
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lubrication agent layer 5. For example, although the thin film which makes carbon a subject is used as a 
protective coat 4 and the lubricant of a perfluoro polyether system can be used as a fluid lubrication agent 
layer 5, it is not limited to this. A protective coat 4 can be formed using the conventional approaches, such as 
a spatter, and the fluid lubrication agent layer 5 can form it using the conventional approaches, such as 
applying a fluid lubrication agent. 

[0033] Thus, the first magnetic-recording medium of this invention is obtained. 

[0034] Although the configuration of a magnetic layer differs from the configuration of the magnetic layer of 
the first magnetic-recording medium as the second magnetic-recording medium is shown in drawing.2 (b), all 
the other points are as the first magnetic-recording medium having explained. The magnetic layer 3 formed in 
the second magnetic-recording medium has the structure where the magnetic layer components 3a-3c were 
pinched by oxidizing-zone 3a' - 3d', as shown in drawjng.2 (b). A magnetic layer component is formed like the 
case of the first magnetic-recording medium. An oxidizing zone is formed when the front face of the layer 
which is performing the process which exposes a medium and was put to the inside of the gas ambient 
atmosphere which contains oxygen before membrane formation of magnetic layer component 3a and after 
membrane formation of each magnetic layer components 3a-3c, for example, Ar-10%O2 gas, oxidizes. 
[0035] Each ingredient of the magnetic layer component of the magnetic layer 3 formed in the second 
magnetic-recording medium and the thickness of a magnetic layer 3 are as the magnetic layer 3 formed in the 
first magnetic-recording medium having explained. 

[0036] Moreover, like the case of the magnetic layer 3 formed in the first magnetic-recording medium, 
although the same presentation is sufficient as each magnetic layer component, oxide (nitride) concentration 
in each magnetic layer component is changed, and a property with more desirable having a different 
presentation is acquired especially. 

[0037] Although especially limitation does not have each thickness of a magnetic layer component and an 
oxidizing zone, it is desirable for the thickness of the sum total of the thickness of a magnetic layer 3, i.e., all 
magnetic layer components, and oxidizing zones to become almost equivalent to the request thickness in the 
conventional continuation film. 

[0038] In addition, although the magnetic layer of drawing 2 (b) is formed by carrying out the laminating of the 
magnetic layer component of three layers, and the oxidizing zone of four layers by turns The magnetic layer 
oomponent and the oxidizing zone should just be carrying out the configuration by which the laminating was 
carried out by turns so that this invention may consist of the magnetic layer component more than two-layer, 
an oxidizing zone of three or more layers, and an oxidizing zone with more one layer than the magnetic layer 
component and this magnetic layer component more than two-layer in detail and the layer of the top in a 
magnetic layer and the bottom layer may turn into an oxidizing zone. 

[0039] Thus, the magnetic-recording medium whose high He. low noise, and low-cost-izing of this invention 
were attained can be obtained. Here, the effectiveness of multllayer-structure-izing of the magnetic layer 
which is the description of this magnetic-recording medium, and oxidizing-zone grant is described. 
[0040] As a cause of a noise, in the usual longitudinal record, if the magnetization component to a 
perpendicular direction is large compared with the case where magnetization is carrying out orientation in the 
direction of field inland water Taira correctly, it will become the cause of a noise. If magnetic layer thickness 
generally becomes thick, it will become easy to carry out orientation of the magnetization perpendicularly. So, 
in this invention, when each film (magnetic layer component) which multilayers that is, forms a magnetic layer 
was made thin, the orientation within a field was promoted more, and the configuration film reduced the 
vertical component of magnetization as the whole magnetic layer (reduction in a noise), and led to high Hc- 
ization. 

[0041] Moreover, the granular magnetic layer which carried out the laminating of two or more magnetic layer 
components of this invention promotes the crystal grain of the ferromagnetic crystal in the magnetic layer 
component of the maximum upper layer, and the epitaxial growth of an oxide grain boundary. And detailed- 
ization of the crystal disposition top in the granular magnetic layer component further directly under [ of the 
maximum upper layer ] a magnetic layer component itself or the diameter of crystal grain is also attained, and 
the stacking tendency of a magnetic layer is controlled more preferably as the result. 

[0042] It is more more desirable to carry out the laminating of the magnetic layer component of a presentation 
which changes the presentation of each magnetic layer component, for example, changes oxide (nitride) 
concentration and is different in this invention as mentioned above. 

[0043] With a granular magnetic film, if the amount of addition oxides (nitride) is made to increase so that grain 
boundary segregation may be urged, specifically, detailed-ization of the crystal grain needed for low noise- 
ization will be obtained. However, when the amount of oxides (nitride) is increased conversely, the epitaxial 
growth from a substrate layer etc. will become difficult. 

[0044] Then, the magnetic layer component of the maximum upper layer in a magnetic layer has the 
presentation which was excellent in magnetic properties and a magnetic parametric performance, and is made 
to give it irt order to promote the lattice matching of carrying out epitaxial growth of the magnetic layer 
component of L 1 e aximum upper layer finely of a lower layer magnetic layer component from the magnetic 
layer component of the maximum upper layer, and the layers (substrate layer etc.) which are directly under a 
magnetic layer. That is, the granular magnetic layer component of the maximum upper layer forms the granular 
membrane which the amount of oxides (nitride) was reduced [ granular membrane ] and made Pt and Cr 
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fluctuate in order to make the bwer layer magnetic layer component of a magnetic layer promote epitaxial 
growth using the granular membrane which can attain low noise-ization to which the oxide (nitride) was made 
to increase. With a CoOr system alloy, it can change suitably, considering the misfit of each layer formed in 
the bottom of magnetic layers, such as a presentation of the granular magnetic layer component of the 
maximum upper layer, or a substrate layer, since a lattice constant also increases with the increment in Pt and 
the amount of CKs). 

[0045] Moreover, lattice matching, such as misfit, becomes easier by laminating the magnetic layer component 
formed between the magnetic layer components of the maximum upper layer of a layer (substrate layer) and a 
magnetic layer which hits directly under a magnetic layer. 

[0046] Moreover, since it is an oxide, the amount of oxygen is deep to promotion of segregation structure, and 
bearing the segregation to the grain boundary of the crystal grain which has ferromagnetism about a granular 
magnetic film influences. By the second magnetic-recording medium of this invention, oxygen supply from the 
oxygen as an oxide added at the magnetic layer target and the oxidizing zone which the magnetic layer 
component gave up and down is also performed by the offer origin of the oxygen. 

[0047] By the second magnetic-recording medium of this invention, each magnetic layer component is formed 
for an oxidizing zone up and down by being exposed to the ambient atmosphere which contains 02 gas before 
and behind each magnetic layer component at the time of membrane formation of each magnetic layer 
component in a magnetic layer. Oxygen was more effectively supplied into the granular magnetic film by grant 
of this oxidizing zone, the interaction between magnetic particles was reduced by promotion of the segregation 
structure according to it, and it led to the reduction in a noise, and high Hc-ization. 

[0048] Therefore, high He and low-noise-izing become possible even for Pt more nearly little than before even 
being included, and low cost-lzation is attained. 

[0049] Furthermore, even if the magnetic-recording medium of this invention which has a laminated structure 
which has in this way and was mentioned above skips a substrate heating process like the conventional 
magnetic-recording medium to the production process, it becomes possible [ attaining high Hc-izing and low 
medium noise-ization ]. and the fall of the manufacturing cost accompanying simplification of a production 
process can also plan it 

[0050] Furthermore, it also becomes possible to use plastics cheap besides conventional aluminum and a 

conventional glass substrate as a substrate. 

[0051] 

[Example] Below, in the magnetic-recording medium of this invention, an example and the example of a 
comparison explain more concretely. 

[0052] Using a chemically-strengthened-giass substrate (N[ by Hoya Corp. HO glass substrate) with a 
smooth front face, without introducing this in an after [ washing ] sputtering system as a [example 1] 
nonmagnetic substrate 1, and heating a substrate under Ar gas pressure SOmTorr The nonmagnetic substrate 
layer 2 of 15nm of thickness which consists of Cr-20at%Mo (Mo 20at(s)% included Cr alloy) by the DC 
magnetron sputtering method using the target of Cr alloy containing Wo was formed. 
[0053] subsequently, the bottom of Ar gas pressure 30mTorr — Si02 — seven-mol% — granular magnetic 
layer component of 1 0nm of thickness 3a was formed by the same presentation as & target by RF spatter 
using the target of a presentation of added Co-10at%Cr-1 4at%Pt. Then, granular magnetic layer component of 
10nm of thickness 3b was formed under the same conditions, and two-iayer-ization of a magnetic layer 3 was 
performed. 

[0054] Subsequently, by the spatter, the laminating of the carbon protective coat 4 of 10nm of thickness was 

carried out on the magnetic layer 3, and it took out from the inside of the sputtering system in a vacuum. 

[0055] And the fluid lubrication agent which consists of a perfluoro polyether was applied on the carbon 

protective coat 4, and the fluid lubrication agent layer 5 of 1.5nm of thickness was formed. 

[0050] Thus, the magnetic-recording medium as shown i d a\ ing i ivas manufactured. 

[0057] In addition, heating of the nonmagnetic substrate 1 is omitted in advance of the membrane formation 

mentioned above. 

[0058] About the magnetic properties of the obtained magnetic-recording medium, coercive force He and 
residual magnetic flux density x thickness product Brdelta was measured using the oscillating sample mold 
magnetometer (VSM). Moreover, about the magnetic parametric performance, the medium noise and SNR 
(opposite signal to noise ratio) value in the playback output TAA and track-recording-density 120kFCI of an 
isolated playback wave were measured with the spin stand circuit tester using the GMR head. 
[0059] The measurement result which shows the presentation of a laminated structure in Table 1, and shows a 
property in Table 2 is shown. 

[0060] The three-layer laminating of the magnetic layer components 3a, 3b, and 3c which are about 6.7nm of 
[example 2] each thickness was carried out, and the magnetic-recording medium shown in drawing 1 using the 
same approach as an example 1 except for forming the magnetic laynr 3 draw ng 1 I a)) of 20nm of sum total 
thickness was obtained. 

[0061] About the magnetic properties and the magnetic parametric performance of a magnetic-recording 
medium which were acquired, it measured like the example 1. 

[0062] The measurement result which expresses a property for the laminated structure of the magnetic- 
recording medium of this example to Table 1 is shown in Table 2. 
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[0063] The four-layer laminating of the magnetic layer component which is 5nm of [example 3] each thickness 
was carried out and the magnetic-recording medium shown in drawing;..! using the same approach as an 
example 1 except for forming the magnetic layer 3 of 20nm of sum total thickness was obtained. 
[0064] About the magnetic properties and the magnetic parametric performance of a magnetic-recording 
medium which were acquired, it measured like the example 1. 

[0065] The measurement result which expresses a property for the laminated structure of the magnetic- 
recording medium of this example to Table 1 is shown in Table 2. 

[0066] Each magnetic layer component 3a before forming [example 4] magnetic layer component 3a It is 
exposed for 10 seconds into lOmTorr ambient atmosphere of Ar-10%O2 gas after each which formed 3b and 
3c. Oxidizing-zone 3a', Except for forming the magnetic layer 3 ( drawing 2 (b)) in which each magnetic layer 
component prepared 3b', 3c', and 3d' up and dowa the magnetic-recording medium shown in drawing..! using 
the same approach as an example 2 was obtained. 

[0067] About the magnetic properties and the magnetic parametric performance of a magnetic-recording 
medium which were acquired, it measured like the example 1. 

[0068] The measurement result which expresses a property for the laminated structure of the magnetic- 
recording medium of this example to Table 1 is shown in Table 2. 

[0069] Except for the [example 1 of comparison] magnetic layer 3 consisting only of one layer of magnetic 
layer components which are 20nm of thickness, the magnetic-recording medium was obtained using the same 
approach as an example 1. 

[0070] About the magnetic properties and the magnetic parametric performance of a magnetic-recording 
medium which were acquired, it measured like the example 1. 

[0071] The measurement result which expresses a property for the laminated structure of the magnetic- 
recording medium of this example of a comparison to Table 1 is shown in Table 2. 
[0072] in order to obtain the [example 5] magnetic layer 3 — SiN — 12-mol% — except for forming the 
granular magnetic layer components 3a and 3b of the same presentation as a target using the target of a 
presentation of added Co-10at%Cr-14at%Pt, the magnetic-recording medium shown in drawing. 1. like an 
example 1 was obtained. 

[0073] About the magnetic properties and the magnetic parametric performance of a magnetic-recording 
medium which were acquired, it measured like the example 1. 

[0074] The measurement result which shows a property for the laminated structure of the magnetic-recording 
medium of this example in Table 1 is shown in Table 2. 

[0075] the presentation of the target for forming a [example 6] magnetic layer component — SiN — 12-mol% 

— except for being referred to as added Co-10at%Cr-14at%Pt, and forming a magnetic layer 3 ( drawing 2 (a)), 
the magnetic-recording medium shown in dra wi n g 1 like an example 2 was obtained. 

[0076] About the magnetic properties and the magnetic parametric performance of a magnetic-recording 
medium which were acquired, it measured like the example 1. 

[0077] The measurement result which expresses a property for the laminated structure of the magnetic- 
recording medium of this example to Table 1 is shown in Table 2. 

[0078] the presentation of the target for forming a [example 7] magnetic layer component — SiN — 1 2-mol% 

— except for being referred to as added Co-10at%Cr-14at%Pt, and forming a magnetic layer 3 { drawing 2 (b)j, 
the magnetic-recording medium shown in drawing 1 like an example 4 was obtained. 

[0079] About the magnetic properties and the magnetic parametric performance of a magnetic-recording 
medium which were acquired, it measured like the example 1. 

[0080] The measurement result which expresses a property for the laminated structure of the magnetic- 
recording medium of this example to Table 1 is shown in Table 2. 

[0081] Except for the [example 2 of comparison] magnetic layer 3 consisting only of one layer of magnetic 
layer components which are 20nm of thickness, the magnetic-recording medium was obtained using the same 
approach as an example 5. 

[0082] About the magnetic properties and the magnetic parametric performance of a magnetic-recording 
medium which were acquired, it measured like the example 1. 

[0083] The measurement result which expresses a property for the laminated structure of the magnetic- 
recording medium of this example of a comparison to Table 1 is shown in Table 2. 
[0084] 
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[0086] The coercive force He of each magnetic-recording medium obtained by drawing.3 from examples 1-4 
and the example 1 of a comparison was shown, SNR (noise ratio for a signal) of each magnetic-recording 
medium obtained by drawing 4 from examples 1-4 and the example 1 of a comparison was shown, and the 
dependency of He and SNR by the laminating number of sheets of a magnetic layer component was 
investigated. 

[0087] Drawing 3 , drawing 4 , and Table 2 show that coercive force Ho and SNR improved as the laminating 
number of sheets of a magnetic layer component is increased. 

[0088] And the magnetic-recording medium (examples 1-4) which has the magnetic layer 3 to which the 
magnetic layer component carried out the laminating of the magnetic layer component more than two-layer 
compared with the magnetic-recording medium (example 1 of a comparison) which has the magnetio layer 3 
which consists of one layer has 50 or more Oe(s) of much He, and is improving by 400 or more Oes, there is 
1.0dB or more of much SNR, and 2.2dB improvement is found. 

[0089] Moreover, compared with what is not adding this (example 2), the coercive force He and SNR of the 
magnetic-recording medium (example 4) which added the process exposed to Ar-10KO2 gas before and after 
membrane formation of the magnetic layer component which carried out the laminating improved further. By 
having formed the oxidizing zone, oxygen is effectively supplied to a granular magnetic film, and this is based 
on the result by which the segregation structure of a magnetic layer was promoted further, as mentioned 
above. From such a reason, the coercive force He of SNR [ 200 or more Oes and ] improved by 1 .OdB by the 
magnetic-recording medium in which the oxidizing zone was formed, compared with the magnetic-recording 
medium without an oxidizing zone. 

[0090] carrying out laminating structuring of the magnetic layer — much more — much more — ** — the 
thickness of the magnetic layer component to carry out becomes thin. Since it becomes easy to carry out 
orientation of the magnetization perpendicularly and the laminating of each magnetic layer component thin- 
film-ized by laminating without changing the sum total thickness in this invention will be carried out, so that 
the thickness of a magnetic layer is generally large, the stacking tendency within a field of magnetization 
becomes good, and it is thought that many properties improved. 

[0091] Furthermore, in the presentation of a magnetic layer, as an ingredient which forms the nonmagnetic 
grain boundary, also when a nitride (SiN) was used instead of an oxide (Si02) (examples 5-7 and example 2 of 
a comparison), the same result was obtained. 

[0092] As a [example 8] nonmagnetic substrate 1, using the polyolefine substrate with a smooth front face, 
this was introduced in the after [ washing ] sputtering system, and the nonmagnetic substrate layer 2 of 15nm 
of thickness which consists of Or-20at%Mo (Mo 20at(s)% included Cr alloy) by the DC magnetron sputtering 
method using the target of Cr alloy containing Mo was formed under Ar gas pressure SOmTorr, without heating 
a substrate. 

[0093] subsequently, the bottom of Ar gas pressure 30mTorr — Si02 — seven-mol% — granular magnetic 
layer component of 10nm of thickness 3a was formed by the same presentation as a target by RF spatter 
using the target of a presentation of added 71atKCo-10at%Cr-12at%Pt. then, the bottom of the same 
conditions — Si02 — ten-mol* using the target of a presentation of added 6Sat%Co-1 Qat%Cr-14at%Pt, 
granular magnetic layer component of 10nm of thickness 3b was formed by the same presentation as a target, 
and two-layer-ization of a magnetic layer 3 was performed. 

[0094] Subsequently, by the spatter, the laminating of the carbon protective coat 4 of 10nm of thickness was 
carried out on the magnetic layer 3, and it took out from the inside of the sputtering system in a vacuum. 
[0095] And the fluid lubrication agent which consists of a perfluoro polyether was applied on the carbon 
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protective coat 4, and the fluid lubrication agent layer 5 of 1 .5nm of thickness was formed. 

[0096] Thus, the magnetic-recording medium as shown in drawing..! was manufactured. 

[0097] In addition, heating of the nonmagnetic substrate 1 is omitted in advance of the membrane formation 

mentioned above. 

[0098] The presentation of each magnetic layer component of a magnetic layer and the number of laminatings 
of a magnetic layer component are shown in Table 3. 

[0099] In this example, the stacking tendency of Cr alloy (body-centered cubic lattice bcc) of a substrate 
layer has obtained good (200) orientation, and it has tried it so that the easy axis of the granular magnetic 
layer Co may make the orientation (110) of (the hexagonal-closest-paeking structure hep) carry out epitaxial 
growth on it. [0100] The effectiveness in this example is expressed with the half-value width by the rocking 
curve (orientation distribution) measurement in the X diffraction peak intensity ratio in a granular magnetic 
layer component (3b) and peak (110) of the maximum upper layer, and the size of this half-value width is 
reflected in the promotion condition of epitaxial growth. It excels in crystallinity, so that this X diffraction peak 
intensity ratio is large, and good epitaxial growth is obtained, so that the half-value width of a rocking curve is 
small. 

[0101] About the obtained magnetic-recording medium, an X diffraction peak intensity ratio and rocking curve 
half-value width were measured, and the result was shown in Table 4. Performing an X diffraction peak 
intensity ratio with an X-ray powder diffraction method (theta-2theta measuring method) in an X diffraction 
measuring device, rocking curve half-value width fixes a sample base (theta), and measures the half-value 
width of the X-ray profile when carrying out movable [ of the detector (2theta) ]. 
[0102] Moreover, coercive force [ of a horizontal direction and a perpendicular direction ] Ho and residual 
magnetic flux density x thickness product Brdelta was measured about the magnetic properties of the 
obtained magnetic-recording medium using the oscillating sample mold magnetometer (VSM). Moreover, about 
the magnetic parametric performance, the SNR (opposite signal to noise ratio) value in the playback output 
TAA and traok-recording-density 120kFCI of an isolated playback wave was measured with the spin stand 
circuit tester using the GMR head. A measurement result is shown in Table 5. 

[0103] The target of a presentation of added 75at%Co-10at%Cr-10at%Pt is used, [example 9] Si02 — five- 
mol% — The target of a presentation of added 71at%Co-10at%Gr-12at%Pt is used, the same presentation as a 
target — magnetic layer component of 7nm of thickness 3a — forming — Si02 — seven-molft — The target 
of a presentation of added 66at%Co-10at%Cr-14at%Pt is used. thB same presentation as a target — magnetic 
layer component of 7nm of thickness 3b — forming — and Si02 ten~mol% —- Magnetic layer component of 
7nm of thickness 3c was formed by the same presentation as a target, and the magnetic-recording medium of 
a publication was obtained to drawing 1 like the example 8 except having performed three stratification of a 
magnetic layer. 

[0104] Like the example 8, this example has obtained good (200) orientation, and it has tried the stacking 
tendency of Cr alloy (body-centered cubic lattice bcc) of a substrate layer so that the easy axis of the 
granular magnetic layer Co may make the orientation (110) of (the hexagonal-closest-packing structure hep) 
carry out epitaxial growth on it. 

[0105] About the obtained magnetic-recording medium, an X diffraction peak intensity ratio and rocking curve 
half-value width were measured like the example 8, and the result was shown in Table 4. Even if attached to 
coercive force [ of a horizontal direction and a perpendicular direction ], and residual magnetic flux density x 
thickness product Brdelta, and a row SNR it measured like the example 8 and was shown in Table 5. 
[0108] [example 3 of comparison] Si02 — ten-mol* — the magnetic-recording medium was manufactured like 
the example 8 except having formed the magnetic layer which consists of a monolayer of 20nm of thickness by 
the same presentation as a target using the target of a presentation of added 66at%Co-10at%Cr-14st%Pt. 
[0107] About the obtained magnetic-recording medium, an X diffraction peak intensity ratio and rocking curve 
half-value width were measured like the example 8, and the result was shown in Table 3, and lessons was 
SNR-taken from coercive force [ of a horizontal direction and a perpendicular direction ], and residual 
magnetic flux density x thickness product Brdelta and a row, and it measured, and was shown in Table 4. 
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[01 1 1] When Table 4 Is seen, in the example 3 of a comparison whose granular magnetic layer is a monolayer, 
especially the orientation of a magnetic layer is random orientation as which priority orientation is not 
regarded, and the fact that the half-value width of a rocking curve is also large shows not growing epitaxially in 
the direction of a substrate Cr alloy (200). 

[0112] It is desirable to carry out orientation within a field of the c-axis of a magnetic layer Co (hexagonal- 
closest-packing structure hep), and in the case of longitudinal record, generally, if the orientation of a 
substrate Cr alloy (body-centered cubic lattice bec) is priority orientation in the field (200), the orientation 
within a field of a hep (110) side will grow [ the easy axis of a magnetic layer Co ] epitaxially, 
[01 1 3] In the granular magnetic layer which the example 8 bilayer-ized on the other hand By having formed 
the presentation also with small and crystal grain and misfit smaller than the upper magnetic layer component 
in the lower layer magnetic layer component Grid adjustment with the vertical layer interface by the iower 
layer magnetic layer component becomes good, the easy axis of Co serves as hep (110) priority orientation, 
and, as for the stacking tendency of the upper magnetic layer component, rooking curve half-value width is 
also known by that it is improved more greatly than the example 3 of a comparison, and epitaxial growth is 
progressing. 

[01 14] Moreover, it appears strongly so that the easy axis of Co in the magnetic layer component of the 
maximum upper layer may serve as hep (110) orientation from an example 8 by the ability controlling 
promotion of lattice matching still more precisely in the example 9 which carried out many laminatings of the 
one layer of the magnetic layer components of the presentation with small crystal grain and misfit. And since 
the value also with the very smaller still half-value width of a rocking curve was acquired, the effectiveness of 
lamination was more remarkable. 

[01 15] Since grain-boundary-segregation structure is not enough, either, while the stacking tendency of a 
magnetic layer is not controlled by the example 3 of a comparison, and vertical coercive force becomes large, 
since Co-c shaft orientation is random orientation if Table 5 is seen, a medium noise is also large and, as a 
result, SNR has deteriorated. 

[0116] However, in the examples 8 and 9 to which the epitaxial growth from a substrate layer progressed to 
some extent, the laminating effectiveness of a magnetic layer became clear also from vertical coercive force 
being a very small value. Moreover, as a result, SNR is improving by the fall of the medium noise by 
segregation structure having been promoted, and reduction of the noise in which a perpendicular magnetization 
component originates. 
[0117] 

[Effect of the Invention] While the stacking tendency of a magnetic layer is controllable by carrying out the 
laminating of each magnetic layer component of granular structure compared with the continuous granular 
magnetic layer which consists of one old layer, it can excel in crystallinity, and a magnetic layer with little 
orientation distribution can be obtained, and a raise in He and the reduction in a noise more than the 
magnetic-recording medium which carried out continuation membrane formation of the magnetic layer can be 
realized. Furthermore, in addition, since high He is easily obtained even if it reduces the amount of Pt(s) in the 
magnetic layer target by this effect of the invention, the further low noise-ization accompanied by low Pt 
quantification, i.e., low-cost-izing, is attained 

[01 1 8] Moreover, the thing for which the oxide of at least one element chosen from the group which consists 
of Cr, Co, Si, aluminum. Ti, Ta, Hf, and Zr as non-magnetic metal matter in a granular magnetic layer is used, 
The alloy which added at least one element chosen from the group which becomes a CoPt alloy from Cr, 
nickel, and Ta as a crystal which has the ferromagnetism in a granular magnetic layer is used, And it becomes 
possible to heighten further the effectiveness of laminating structuring of the magnetic layer mentioned above 
by using Cr or Cr alloy as a nonmagnetic substrate layer. 
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[0119] Moreover, it becomes possible to reduce the medium noise which originates from a diameter of 
magnetic crystal grain, grain boundary segregation, etc. in a magnetic layer, and the noise resulting from the 
vertical component of magnetization, even if it does not perform substrate heating and bias impression by 
laminating structuring of this magnetic layer in forming the medium of this invention, and it also becomes 
possible to use plastics cheap besides conventional aluminum or a conventional glass substrate as a substrate 
from high He being obtained easily. 
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http://www4.ipdl.ncipi.go.jp/cghbin/tran.web_cgi_ejje 



07/02/08 



JP.2002-208127.A [DESCRIPTION OF DRAWINGS] 



1/1 *-v 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DES CRIPTH i OFDR TONGS ; 
[Br ef Description oi the Drawings] 

[Drawing 1] It is drawing showing the oross-section schematic drawing of the magnetic-recording medium 
which is an example of this invention. 

[Draw ng 2] It is drawing showing the cross-section schematic drawing of the magnetic layer of the magnetic- 
rscoroing medium which is an example of this invention, and the magnetic layer which is an example of the 
first magnetic-recording medium of this invention by which (a) consists of two or more magnetic layer 
components, and (b) are drawings showing the magnetic layer which is an example [ of two or more magnetic 
layer components and each magnetic layer component ] of this invention of the second magnetic-recording 
medium which prepared the oxidizing zone up and down. 

[Drawing 3] It is drawing showing change of the coercive force He accompanying change of the number of 
sheets of the magnetic layer component in a magnetic layer. 

[Drawin g 4] It is drawing showing change of SNR accompanying change of the number of sheets of the 
magnetic layer component in a magnetic layer. 
[Description of Notations] 

1 Nonmagnetic Substrate 

2 Nonmagnetic Substrate Layer 

3 Magnetic Layer 

3a, 3b, 3o Magnetic layer component 
3a', 3b', 3c', 3d' Oxidizing zone 

4 Protective Coat 

5 Fluid Lubrication Agent Layer 



[Translation done.] 
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*>±fc, ffi^»liSrait5Xgt, *A*.5Ii 
fcttft 1 5«*WlW*©lt3S3Erfe 
mms] WB«ttlt«llt5XSli, RftSfi 
^®ttl^««st5xst^5ri^mtt 40 

[»** 9 ] m&mtwt < & i»ttT« 
1, mm, mm. &mmmmmmmM& 

«Lbir, #»ttT«!*feait5xat, (2) (i) 
(i i) »^fc*t5ttft»4*ftfc»9#<#»tt 
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*, i^ii*stbfci*ii!)««fcsnfcwisii*jatiit 

5rilCio TWE«tt7«l© J:l=. ttttlMH 

l-filSt, (3) ffiE«ii©-ht', 

5Xgir, (4) MCffllRallc, ffittWMW*tt 

*i-5xs£, **tsz.b*mh+&mamm 
©astm 

[»#* 1 0 ] mm&&m*mcmm z>*k 

**rfclWB (1) *»& (4) roxSSrff5wfe*#» 

©Sim 
(0 0 0 1] 

$EHKf & 14 1 ft fc 1- 5 **fltfteftKftKt t ffl I ^ 
[0002] 

!ft*«i) mv&m. avmmmmM 

X4»ftE«l»©**l=»LT, &tttt 

^^-mmtrntm, mmmommm 

SO 00 3] mtU, #Bff8-2 5B 3 4 2*fi«C 

^jgufct, m&mft$zkfc£v, mm<¥ 

5. r.«##(Z>»|fJSt L,Tt43/</i'hSfct43/Vl'V 

ft, m, mm, mm, ^mtcmim^fm 

^feHT^S. USP 5, 6 7 9, 4 7 3*!C 

it, S i 0* 4^©^»»P^^fcC oNiPt? 
-^yhfefflV>, RF (radio frequency) ^^y^D 

-cH 4 nrfi* K#m Lmatb t o ^ 7 = =. 7 -es 
mtfmx-z, n^nck&;jmm%ztiz>zk 

^Et^^T^5 0 

[ooo4i ^©i5 4/5=*5-«ttK«, mm. 

/ 4 xmm bust**, btix^z, 

Eooo 5 j mm<o//xmm, mm®.t 

mm?<Dt a x*j i tffitftwfttt^mfta^ffl c ± 

5«ft©JSb^-?fc5„ E^S©|S]±^fcfc«SN 
RSr^t5fcft(C(±, 1 \fy V-fe.^^fc »3 ©»ttft^- 
»?r-tfiy±Hi%o- i, o*«ttft^©W^ 

#re*>5„ l^l, ettft^mi^t 4S»sf^ 



(3) 

3 

m&<Dmmmu£^ti>m\ cot*, sti* 
mmbf, nmmm.Km<om,m (hc/m 

rtt*i<) ^£,^5 J; 5 fc, wait^e 

ft£tf5^7^*7H*iS©fflV^, fcSNRfcO&fc 10 

[0 0 0 61 fl63feffiV»6>n-CV^fcCoCr3HA*»tt« 
(4, K»?dtRt SlfclCfciJCrtfCo XRtttt*>& 

flsfflfrfiRStfTV*. ^7=*5H*tt!©» 

««©C r icit^Tffifr LS, < , tttttt*A£tttttt® 

o c r *£agmi©»£iij£BB*©S£jIftfc 2 0 0 

*4«5l£#U ^7^7^8attS©#£l*».eL-? 

[0 0 0 7] 

ixmmLtoktzm) l^uh^, ^7= 

ttKiCfc^T, -flfctC 2 8 0 0 0 8 mS.<OH c Sr^St 

T, ««c o C r JteRRttR-rfimSKoH c Sr* 

at-5fc»tfi, 8 a t %sa©p t as&Rfcartt-e* 

*«^p t zzt^mk-tzfy-^v-mmtt, 
ft, f««fbi^v^#:y^^ , b^fc^5®T^#*fe 
looos] Hin, ^7^7-Mim *©fgK 

(tt)i)i*ftfls«) -cwittirtftaiaiisittj; « 
eMrt*fl^fc«Hti©«8W*fca j astr*-e, r©^ 

7 = i7 -tttH)Wftl«K« It 5«#tWU3 J: 

o«mi«m#tt©$ft£, v^MctT»*i-5^^# 

looo9i ssi«/7= i 7 hwh it^ai 
*u*Rt*5^-ct>, zmmt&mmm**. c * 
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loo 1 oj 

t«WSr#ftt5fc»©¥H:] BtUtJ;Vj:, ^7= 

a 7 (c0fa<DiEisn4i^*wnft4LT^7 = 

* 7H*ttlfr*t 5«*Rftilft©*iH c <t, «/>f 

i3m^^vito±mmMmLit 0 *©» 

*, Br«©Bfctt**«fc»li:i±, »ttI<fc>3T©f© 

ti5 * 5 ic#jfte+5 w i: I'iot, n bfrftlt lc« 
8iJ*RLTfc?>;ftfcKttl (of 9, 1 !©»&»&# 
*>e>ft4«ttl) **t4«fE»f»±©iiiHcfc 

[0011] £fc, #-iftLfcilffil*©#!iftS^ 

TtfJl> MttH. {RKR. *itJ«#«MWi#JiWI 
k tft&m V * < Mtttttft fc 4 5 atttlA^lr 2 
[0013] ;:t- ( iiirolffl^WMo 

[0014] mmn-mn&mmm*, n 
mmw.k\cpta< ktm&TM. mm, m 

R, *3<t t«*i»»»Ji «&S[» S fir* t> , ittao 

kfrhttz m.mm& 2 » *3j;«ftB 
^31^^^?), mm&m#kmmikm*, -# 

[0 0 15] ±^<0Kf-*5J;t/«r©i»»IEft«*©iK 

ttl^*©«tt»i4, Cr, Co, Si, Alv 
T 1, Ta, Hf, *3£0tZr J: 9ft«IPJ: 

[0016] ±3iUfc^^^©#iittTii 
A 14, Cr*fcttCr*AiJ»64»ii:#ff*L<, ^ 

lt, m&ma, mit#5z, it*m#?z, 
[ooi7] ±.&it*m<D, m&m±.\*'pb< 

ft, (i) «ttiffi±t, «ttT«i^«atsi 

Si, (2) iWi£©#«ttT«<)f©.blc, Mffi^tt 

t ^h&ix 9 #< t a>6 * mm 

«StJBKit5rii:J;oT, 
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iSi, (3) ftHaS£§igt5I& 
Si, fcJU*. 

[ooi8] rr-e, «fc)»&gll-sx»i, lifts 
mmmmmmrt ais-e* s ^ t aw* t 

[00 19] *fc, *«?!©, #*tt£«±fc:*ft< fc 

^H&ttiSftfc, l|X©aMfB«ft©ljI#?£;l4, 
i, (2) (i) lMtt4tr*x*Hft<PlcM$e, 
(i i) Mtt&*#tfiJMbtt£tft*«9ft<*HWl: 

Wf-frt>t£ZWUM*»*l*MU (iii)IWB 

(i) - (i i) mmi-zmmmi, u 

(3) ftM*|®J:lC. «l«Jl+3X£i, 

(4) «fi««0±K, ffifHHiWWJi*«IB+5X& 20 
i, 

[0020] ±as L,ft*jM®i«Eftffi#as 

#«tt«R*r*micJPflt5iit*ffc 
WE (1) ^6 (4) ©ia«rfr 5 

[0 0 2 1 ] 

[£E©3liS©3i?fflJ WT, *SWlfcokvcHl*»J:tf 
2 L ft* b i 9 BMtt R B 1 5 . 

[0022] suit, *m<n-MX'hm9mmm® 
mmm&, H2 (a) *»!iii«>»-«>*jme* 
«#KttJt6H5«tt)i©-«i©*iiii!Hat, 30 
2 (b) it, *m<omr.mmmm-m wis 

10 0 2 3] 01 icjp-MBftCMKflctt. m&m. 1 

m&ZtlX^l. 4fc, H2 (a) 
fttt, SttJl$#3a, 3b,££US3 c^m^htz 
3JMM*LT^5. H2 (b) i^fllftEAJKft 
tt, »tt»3a-3c«ftl3«' -3d' 
*tlWlttS*il,, 3a' , 3a, 3b' , 3b, 3 40 

(0 0 2 4] *f, **H©J8~©**UE«K*fco^ 

[ o o 2 5 1 i > Lx\t, mmmmm 

&%\zm^ohb, N i P>s;*Sr*LfcAI#*, % 
ft#7*, Sfc!HS*lb^7^ftt'*ffl^5rt*ST"# 

# y * u 7 ^ >-£ fctt*r©<fe©»ffi 



10 0 2 6] r©»ffiS«i©±lc m&T%M2 

TKlti. ^©#i»tt Tttl 2 It, N i A 1 , C r ft if 
tftWWtt#J:9*aS*l, CrSfcttCr^Atffl 
W5wiMMsU\ Cr^ktLTHt, CrMo, C 
rTi, CrV, ft l^C r W^&ft iftfjj £ U\ * 

nmS^ft 5 0 nm^KI ft«JM»fft#J ± tMMttlW* 

[00 2 7] *fc, #«T*1 2 ©±1«I 3 

tt. B2 (a) fc*+I5K#S«l=aWiJlrtll7'o-fe 
^ L-C«*®ttttllj&& 3 a ~ 3 c **ff Lfc# 
WffiMrLT^S. »Wi^3a~3cli, &«tt 

13, a>o»ffiw&ji (rr-eits i fcUfcS) © 

St, ^xitf»tte#^^t5^^Sr^t53l]S 
tt&K % * -V -y V k U X , * ? * !J v ^fc i *) (fflfi 

3 a ~3 cmbzktfx%btK z.hb\mm&ft 

[00 2 8] 3ftKtt*OTftft**ft]«rfttmfc UT 
tt, CoP t*#4*t*Hllcfflv^6)*i.6tf, -ftfclst 
$*lftl\, Co P f&felCCr, Ni, tsUVT 
a t D ft38)&>e>'>ft< t 1 o»«^nfc7C»*» 

«#«i|lt«tSft^iLTS4, Cr, Co, 
Si, Al, Ti, Ta, Hf, fo'itfZ r i^ftSU 
^6'>ft< i t l-^$^7c*©Slft«J*fcfi»b 
$tft^5 = ^ 7-««^^1-5 

[oo29] #s«©iitta 3 ©K^S^tSPSSn 

St©tft<, WWf4*li+»4;^y m4W*«r# 

6fc»©w*jK»i:s*i, ^(omtmm (-1 

d^ftS) *8tRX©gfS©)f $ P« i: ft 6 1 i: 

[0030] tit, mmmnmtm&xi,^ 

i>K ««ttlA»<f>iOlMb« (»b*) 
^SftifLT, ift5m^^tUTV^B5dW4L^ 

[0 0 3 1 1 12 (a) ©ilttiil, 3l©«t*ifi£^ 
[0 0 3 2] &^T-, lR«tt.l3©±l^a«4, fci 



s 0 rnmmm t urn *-$>%mttm 
mm^K mmmmsk urn/<-7**o# 
y^-T^nnmm^zzk&x-zztk rnic 

mm^xmt^kmx^, mmmmm. * 
mmmm%%mmm*m^xmt%~ 

[0 0 3 3] EotSfcUT, #388©!f-©«Stiaii: 
[0 0 34] «zottftieJHK»iix 02(b) t^t 

mzxmitwxbi. %-m%mmmm& 
HKmmzM, S2 (b) t*t±5K, attisfe 

»3a-3ci*Wbl3a' -3d' fc«t4*lfclf»* 

■fZtfxmm. WitfAr-l 0%O, 
[0 0 3 5] flComUEMMMMtShfiBKI 3 

©»«*»©*«*, tizmmsmzti, *s- 

[oo36] ttt, %~mm®mmcm$tim 
vtMsoimkmiz. mmmwmm&x'hz 

vvJJ, #fc, 4Bttfli*&*©ltft« St* 

ttl$£*ij;iJmi©im©IW, «*©«««■? 
©Bran* t s aww t^ar^atu \ 

[0 0 3 8] 4*J, @2 (b) OttttJItt. 3lf©ffl4 

oT3l!tot**VOW *«WH, 2|&.b©*ttJMt 
»t3*K±oWlsl, »L<ft* 21EA_h©«ttS!£ 

*©-#±©i t -#T©*#»fcifcfc$ ± 5 titttt 

[0 0 3 9] KDt'HCLX&mn. |Hc, ft/-f 

4ci!55T-t<5 3 ::©««&«««*©«»-?*> 

5 mn ommmtu 1 xmummomm^x 

[0040] M x©ns k IX, Itoft^sft©* 



«\ Wt#Brt*J|t*«KE»lcEiaLtv^»&tifc 
lcBl«lL*t<4a. *rT?3MIWT?tt«ttl«r#lfls 

l£ftfcLTltft©gi£i&#&«£-fr (ffiy^X 
ft) , *Hcft|COtt#ofc, 

1 0 0 4 1 ] * fc, mmmmmmmit t 

10 fc^7~*7-$H4ItS, &±f©8§ttiJW©» 

MWttS. *L-C*fefc, *JJ|©ffi!IUIA£*r© 

-mil j&& 1 it 5 mm* 
[oo4 2] ±&iitk#<o, ttsm 

»©»**«*. 5. flsttfftft* (ttfttt) ft**** 
x, Aft StU*©ftttl Z*1t\i 3 # J: 9 ff 

20 [0 04 3] JW#Jfcfi, ^5 = »?HMUKJI*, *S 

i>k, &4 XftCMi *fe«JHMft©fft*ifl:##e> 
ft*. U»U atiMfc* MM*) ft»JLfc«-£ 

©fc*S. ' 

[0 0 44] %ZX\ «fflBfoftJJi©8tttJB(fi^ 
*izl©W$I$# J: 0 TI©iittl)*^-etts «±i 

9-»ttJ|*^tt, ^ft#J (IftiJ) £i#flfl£#fc®/ 
-rXft^atii^yx^y-Kirfflvv MS©T1© 

ic, Hfcti t^Mbt^ Ft, CrtrJl 

***fc^7Xa 7-«4r^+S„ CoCrM^t 
tt, Ptfe±OCr*©jiJPlCf^T, «fffiftt>J|*: 
t5£lt*»fe, g±l©^7X = 7 -»I^©a 

[0 0 4 5] *fc, ffl£I©it-n-fe£5f (Tlti) 

1 5H{4i ©*±i ©mm# t ©w i;iit 5 mm 

ft 5. 

[0 0 4 6] Sf', ^7Xa7-f»«i'K!LTIi, 3S 
«ttt*t*IS**l©«!ff^©*ffS:ftoT:v»5©li» 
ft*T?*>5*» »«^«Wf«St©ffiiilca!<|f»t 
5 0 *«(H©»Z©»«|E(»*#t?tt, ^- ©»*©«« 
50 Stt, ttttJI 9—*fy H£$yiL fc^ft^ 1 1 T ©US 



9 

[oo47i ^mon=.<ommmm»m, mm 

#WMrt£©J:Ti3ft*aji«. C©SKbi©W4K 

^ofc 0 10 
[0 0 4 81 iot, ft** !>fc'>*© P t*r£tr©* 

[004 9] Sfcfc, roiJKLTJdBLfciJftfll 

[oo5o] *6,ic, m<»A\*$7xmm& 20 

[00 5 1] 

[oo52] 1 ] m&m 1 i LT, ftfiiP 

¥m<k*&fc#7Z&& (HOYA&RN-1 0#7 

U SKoamfcfrfr-flCA r 5 0 m T or rT 
■C, Mofc£tfC r hM^fcDCti' 30 
^hny^>'y^iaoTCr-20a t%Mo (M 
olr20at%^&CrM) i4>fe*SBW 1 5 nm© 
WttTtt2Httlfc. 
[0 0 5 3] ArM3 OmTo r r Tt, 

S i 0 2 % 7 m o 1 %SSBL^C o - 1 0 a t %C r - 
1 4 a t%P t<MBtiL®9—yy ^ffll^RF^^y 

C*«=T-C8W: 10nmO^7 3 b 
fcfcfcU «W3©2lM:*fTofc. 40 
[0 0 54] &Vv?, */<y*IMcJ;!), WSJfaol 

idlff 1 0nm©#-*V«8Sl4£«gLT, KSf 
[0 0 5 51 -tut, /^-~7/Vi-0#l)^"-7 L /WJ;[3* 

i . s n mommmm 5 t& 0 

i 0 0 5 6 1 r.©jfc 5fc LT, H 1 \z.mtt 5 &8§M!B 

[0057] tm, hmLmm^iL^xmmuR 

1 ©i]fi(itfoTv>^V\ 50 
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[0 0 5 8] ft&ftfc«*E«*#©««WSifcolo 

t, «ttAHc»j:tmffat««ttxKntBr a»K 
mwiBKAti- (vsm) tm^xmLit. titmm 

y^?-fC, ffi£W±«©ff£ffl;(3TAA, ft 
2 0kFC Iic£it5»/l'XfcitjeSN 

[0 0 5 9] *1 l'«I«fS©fi^^, * 2 [C#tt*r* 

[0060] [**0|2] #K*»6. 7nra-efc5l 
ttMt»3», 3 b, ££03 c£3jf«JIL, #tHS 
f20nm©itti3 (BB 2 (a) ) ^lt5rfc« 

[0 0 6 1 ] #6*vfc»^|SMft:©^#^j;^ 

fc. 

[00 6 2] *gttfl©ttftE«M#©M«l&*ft 1 

[00 6 3] [JtltttS] #Sf5nm-efc»W 
#Sr4l«IL, *MflW2 0nm®«H«3tttttfi 

sitmvvcimwi knmotimm^xmuzm- 

8t«Eft«#4r»fc. 

[00 64]® ?,nfcl^K«*©«^tt*S i l)<* 
rc 0 

[00 6 5] *Xttfl®ttftEMftHt®ff!ffiifi*£ 1 
I', 2 tvt. 

[0 0 8 61 [ JfeMM 4 ] 3 a frjjtlWS 

Iff, ££ttfHtt£J|Jft&3a, 3 b, S3 =fc 3 c tfifclS 
Lfc**l-eft©*fc, Ar-1 0%O a #*©1 OraT 
orr#H*«t>fclO»imHtL.-ClWfcH3a' , 3 

b' , 3 b' . ftima' zmmm<o±.TKB. 

Itfc«ttl3 (02 (b) ) $rJ8flfctSwi*|5kvvC, 

s»j 2 t isn*©#**Ji^Tii i trnwasamt 

[0 0 6 7] ftfetlfcftftfiflftftaflMimiUtni 
W£UM»ttl=oV^, j»«lfclBHitLr«l€*:L 

[0 0 6 8] ;^0f©tMEflitft©1Mttjfi*ft 1 
I', W4«r«tH3ei**«:*2l£3i<t. 

[0 0 6 9] [ft»Jl] «I3*SKS2 0iim(DK 

ttSAd- i ■«o*a»6> j&5 r t sr»v^-c, mm m 
m^mm^xm^mmmmm, 
[0 0 7 0] m^Mzmnmmmmmmim 
m&mi-^^x, mwikmm-ixMfeZL 

it. 

[oo7i] mmmmmmmmmmm% 1 

[0 0 7 2] [*WJ5] «tt83Sr#5fc«>lE, S i 



(7) 2002-208127 
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N^12mo I%©BUfcCo-10a t%Cr- 1 4 * 10 0 7 8] 7] mmmm&t 

a t%V\Om8L<r>9-¥yY%n^X9->fy\>tm *~?y \-<DUf&&, S i Nfcl 2m o 1 %W»LfcC 

CHlt©^7 = ^7--attI^3at5j;t}!3bSr^ o-lOa t%Cr-14a t %P t t LTHtti 3 

fcfelftVT, StdWlfcPWfcUTHlfc^til (H2 (b) ) SrRltS^itmv^, H»J4t|l# 

[00 7 3] ft &nfcMftBMKflc«}IMm^ ±tm 10 0 7 9] |^ftfSWPK»Wl 

fc. ' ft. 

I00 74J **»M©»^W#w«l#Ji%S 1 [00 8 0] *««©»ME»**w«l«iS^a 1 

10 0 7 5] EMWte ] «MWt£*»lttSfc*© [0 0 8 1 ! m 3«i? 2. 0 ni«t 

9-f-y hViMS.*, S i NSrl 2mo I %»L&C ttif£# k fc[»v*T, HWJ5 

o-10 a t%Cr-14at%Ptattttl3 *0*&*J!ilt?fllfteMMttftfc. 

(B2 (a) ) mvz-tm^x, mrntm 10082] #?>tifcii«ss»©?i^!i#tt^j;u t « 

[oo76] %hhm$mmmmm&% ww, fc. 

«HMM*ttlcov^, Sttfl 1 tR«fc LTHSfc L 10 0 8 3] *mmM%«,m$<nmMMmm l 

[0 0 7 7] #Slffi#4©i§mE«$®«IflfffiaT* 1 10084] 





ms 


«* 




w 


KM 




Oo-WCr-14Pt-7SiO z 




10 


ft 




Co-10Cr-l4.'t-7SiO 2 




6, 7 


ft 




Co-10Cf-14Ft-7SiO E 


4 


5 


ft 




Co-10Cr-14Pt-7SiO* 


3 


? 


§ 








20 




rm 




2 


10 








3 


6.7 


* 






3 


7. 1 


* 


d'i '.11 




1 


20 


* 



10 0 8 5] % % 1*2] 





Ho 




mmm 




8NR 




(Oe> 


(Gltm) 


<mVp-p: 


uy 




mm 


3142 


80 


0.70 


24. 3 


22.7 


mm 


3272 


63 


0.71 


22. S 


22. 9 


mm* 


3290 


98 


0.69 


22.0 


23. 2 


mmm 


3492 


80 


0.67 


18.9 


23. 9 


mm 


30Q3 


59 


0.71 


29. 2 


21. 7 


mmm 


2SS2 


61 


0. 70 


26.4 


22. 2 




3146 


96 


0.69 


24. 1 


22. S 


mum 


3331 


60 


0. 70 


20.2 


23.3 


mm 


2765 


62 


0. 72 


31.4 


21. 2 



loose! in 3 \z%vm ifrb4 1 * v 
w 1 e> 4 $ * mora 1 x 0 nbhitm%mmm 

life ft ic i^HcfcirrsNR oWSHttrB^fc. 

10 0 8 71 03, H4 V *3±tfgt2J;!K Mttififeft 



[00 8 8] * L"C, ftttlti&iPlfla^ffi&SftS 
»l3trt+S8Sf«EMI$ (JtttWD tit^ m 

mm* 2iJK±ai l^wm 3 ^rr snntes 

!Eft (*1M|1~4) tt, Hc«'50Oe«t #<t 
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4 0 0O«£l±ft±t"Cia5, SNRfS, 1. 0 d BW 

[0 0 8 9] £ fc, MbfcttttlJft£®JftMI1fc(CA 
r - 1 0%Q S ^t*«t5^o*^tjWifc8*E 

Mtfr (gftftM) ^nttx-tw^^© (Hi 

Hc#20 0OeJl±, JfttSNR^l. 0dB[6]_L 

[0 0 9 01 it* 9, 

loo9i] s bit, ««*©liwifc:fevvc, *©#st 

ftW»M+£«1^ LT, Itftftf (S iO, ) ©tt 

fc^MA (SIN) *fflnfc»* (H»J5~7fc 

10 0 9 2] [£»0fl83 #SJttSffiltUT, 

*gifirt£iSAU JHROMftttfWfcArif^EB 
OmTo r rK, Mo^tfCr^-^-; Mr 
ffiV*DC-r/*hn:<*/<y#ft|tJ:o-CCr-20 
a t %M o (M o * 2 0 a t %^IpC I 30 
KWl 5n m0#ttttT*W 2 «tLfc, 
[ 0 0 9 31 *V>"?, Ar#*E3 OmTo r r 7T% 

5 i 0» £7mo l%^PLfc7 1 a t%Co - 1 0 a 
t%Cr-l 2a t%P tO»^y? HfcfflPT 

ftft*, Ht*frT"es iO, *10mol%«Uft 

6 6 a t%Co-l 0 a t%C r- 1 4 a t%P t©fc 

10nm©^- a 7-itt»3b WU Stt 40 
I3 0 2lfc£|fofc 0 
[0 0 9 4] RV>T?, 8H4l3©_t 

1 0 0 9 51 *LT, /^-^yv^nsKyx-r^J;?)^ 
S«*«ilWl*\ *-*y^«R4±(clffu «* 

1. 5nm©«ft»»Sll5«:#lJtLfc. 

10 0 9 61 rcDj;5i-LX, 1 1 fcjj%+ J: 1 ftSS&fE 

[0 0 9 7 ] fcfc, ±» LfcffcRtftioTlWttfflS SO 
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[0 0 9 8] «3i^ »I©»ttJf $#©|l^ * 

[0 0 9 9] Tll©Cr^ (flcfci 

*«KPb c c) roBflttii, as* (200) El*l&# 

oWtMIMtf (A**«**»iShcp) © {l 1 
0) Eftlcxtf**5'+A'ia»3*SJ:5fcK*-0> 
5. 

[0 10 0] **WJl**5ff5»*i4, Si:f©^7 = 

*7-mmm (3 b) fc*tt*xtta*rtf-*a« 

j±i (110) tf-* tartan y+i^*-:/ OEM 
£®c) aS-lc i U r©*HM§©±/]^ 

tf**j/-r/i'janioffiii*^cs***ia. -©x»® 

[oioi] #^j»^fBg£iiw-ov^ xim 

»*«r*4ic*Lfc„ x*EWrif-*aiiifci±, X«3 
mzmi^T, mmmmm (9-2 bij 

(9) tMU ?4T>?>?~ (2 9) «rT«I»**fc!* 

© x&y n 7 7 4 ^©iM««r»e urt % <o-efc a. 

[0102] ft feftfeflMlBMRttOlMMMi:: 

ov \-c . t »tt#iS3 ©«* Hcfei mm 
m&xmmx hmmmmmm (vsm) & 

ffl^TMlfeLfc. 4fc«We!W»ttt<5V^-CI4. GMR 

«3B©»4fflATAA, ftfcfttfKl 2 0 kFC I fcjB 
(t5SNR (#ft*ittJt) tlriJitLfc. M£i*ft* 
« 5 1^1% 

[0103] 9 3 S i O2 & 5 m o 1 %8W» b 

fc 7 5 a t %C o - 1 0 a t %C r - 1 0 a t %P t © 

|7nm(Oi«^3 a£j§J&U SiO, Sr7mo 
1 %»DLfe 7 1 a t %C o - 1 0 a t %C r - 1 2 a 

C»dtTl«W7nm©«ttlrt»3b*JBiftU 
Sid ilOmol %»DUfc 6 6 a t %C o - 1 0 
a t%Cr-l 4 a t%P tOWtO#-^y FSrfflV^ 
T. V—V y h <b |3] CfiB&TKW 7 n m©Kttl^ 3 

(^L<i*^^b c c) ©E!^tttt, (2 
0 0) Ef3]$r#4r ^^T-^Tfc^ *0±.\0?7~a. 

7-mmc o ©iftiw^ (/s***K*«igh c 

P ) © (l i o) E«lE*tf# r *4"i'A'(jl***aj:5 
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10 10 5] #&*i,fc»ftiE»K#iEovvt, mm 

t ®m L t X m tfr M- 9 mitH ± U 5 b y * y?* 

m*to<omfi*iTmtnam&xwmz r a , 
^bwcsNRo^t^, nnms tmzmfeu ft 

10106] [Jtttffla] S i0> 4rl0mo l%jfilR 
Ut6 6 a t%Co-l 0 a t%C r - 1 4 a t%P t 

H«J8 fc mat LT**Rft&#*S« Ufc. 
[0 10 7] #&Jlfcat»1E»«#lC-oV^, H1M8 



[0 108] 



[*31 




mm 


m 
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smms 


Oo-lOCrim-ISSOj 


2 


mm 


Oo-lOCr-ltK-BSiOs 
Oo-iDGrlSPt-7Sq, 


3 


turns 


00-MO14PM0HQ, 


1 



|0 1 0 9] 





«4] 




I<110)/I<101) 


¥«* (deg) 






2-3 


1 2 






>1 0 


4 




tt#0V3 


«1 


30 







< 3K 1*5] 




* 




S 




8 N R(dB) 




H c (Ot) 


Br iWl 
m) 


H c<0e> 


Br e <e* 


*»«• 


a i 9 s 


6 1 











3 3 8 7 




S S 




2 S . 7 






6 8 


8 7 9 0 


„» 5 


8 1.6 



loin] *4^st, f7-*7-mww* 

(D^fl^tv^i^fck, TiCr^ (2 0 0) 

[01121 S#IEft»a^Tia, «ittlC o 
S^S»^hop) octttBSr*iKisis*srta*a* 

L<, Httfc, T«Ci#4 b c c) <D 

BGia: (200) BifcftteBfofcfco-cuftif. stttJf 

CoOfflWIPhcp (110) ffiWffirtEA^x 
[0 113! KW8C0ZlitLfc^7 = ^7- 40 

M i 0>fc*«#tt;J« J: < ft 5 , J*©»!aMS»«« 
Attli, CoflBMSPhcp (no) fftEPl 
fcftU, y*V7'fi-7'¥ i m\>s VcX>M 3 £ 
X § < * * * it* tf* * f * tf s « A/T?v ^ r t » 

fO 1 143 Ultff 8 MttfcS 
*7-f y t*t/h£Hftft^^Aft*ll3^fML 50 



« Cite* 5, *±J|oBtttJljai»t*Jrt5Co©«ft 
ftAtWhcp (1 1 o) Ertifc45J;5H:SI<a*i 

[0 115] *5&*.*^ ifcg$ij 3 -?liftttlf«>Bffl 

tt*s»§tir*<, ca-cmmmy?m\Hx 

[0 116] LfrU ;fc5iiSgTttI;^»xt , £4v' 
[0 117] 

it?, &tt!wEl*]tt£ffl»?#*iP]B# 
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fe, 6Ptlft, Of Dfta^HliWot JE45fi 

[0 118] 4fc, ^?s«?HHS-l*©#«tt*ll 
Mt£ Lt, Cr, Co, Si> Al, Ti> Ta, H 
f, j3j:tfZrJ:046l!W»feaKSifc*'>4<fct>l 10 

ojMtttftttafeltu-c, coPtHtct, n 

i , fcitfT a £ 9 fc4«W»MHR4H5'>fc< t 1 
TJtifcL-CCi*fcl*Cr***»W6li:-e4b 

StiSH c ##6ft4 tt*0A 1 *fcii#7 * 
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zm&m^m^fxi-vtitmkLxmt 

Zlk^ffikKZ* 

[in mm-mx'hmmm$mmm% 
iiiMtr*i-BTfc!). u> its mmmmmfr 

J§ 4 fcitf (b) im®KS0A»fcfta»ttft»® 

-mh.m>mmmxhz>« 

[S3] MSI* 0Bttl]rtd®ti£'0£ft>£# 5 AM* 
*Hc©|Eft*r* , tBK**>«, 

1 

2 HWTFttJI 

3 ffifl 

3a, 3b, 3c wmm 

3a' , 3b' , 3c' , 3d' MM 



II] 



[B2] 




(11) 
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(so int. a' mam* fi Ms-n*#) 

HO IF 10/08 HO IF 10/08 

//HO IF 10/16 10/16 



(72) IPM Jf* ftft F *-£(##) 4K029 AA09 Mil BA21 BB02 Ml 

#&JI[*JI|«f!TJlMF£B>nirH 1 # 1 # CA05 DC04 

fc±S*Wl5C£tfcrt 5D006 BB07 BB08 CA01 CB04 FAQ9 

(72)88* )f if Stf BD112 AA05 AA06 AA11 BB06 BP01 

#*;i|*JI WfflW Efflaff EB 1 * 1 * 5E049 AA04 AA09 ACOS BA06 



